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respect  f  r-  safety,  based  on  available  data  and  on  visual  inspection, 
let  ermine  If  the  dam  poses  hazards  to  human  life  or  property. 
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SUBJECT:  Dam  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation  of 
the  Holt's  Lake  Dam  (MO  11105). 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non-Federal 
Dams . 


This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Louis 
District  as  a  result  of  the  application  of  the  following  criteria: 

a.  Spillway  will  not  pass  50  percent  of  the  Probable  Maximum 
Flood  without  overtopping  the  dam. 

t>.  Overtopping  of  the  dam  could  result  in  failure  of  the  dam. 

c.  Dam  failure  significantly  increases  the  hazard  to  loss  of  life 

downstream. 


SUBMITTED  BY: 


SIGNlu 

Chief,  Engineering  Division 


7  MAY  1881 

Date 


SIGNED  1 1  may  1981 

Colonel,  CE,  District  Engineer 


APPROVED  BY  : 


Date 


HOLT'S  LAKE  DAM 


ST.  LOUIS  COUNTY,  MISSOURI 

MISSOURI  INVENTORY  NO.  11105 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


PREPARED  BY: 


BLACK  &  VEATCH 
CONSULTING  ENGINEERS 
KANSAS  CITY,  MISSOURI 


UNDER  DIRECTION  OF 

ST.  LOUIS  DISTRICT  CORPS  OF  ENGINEERS 
FOR 

GOVERNOR  OF  MISSOURI 


NOVEMBER  1980 


PHASE  1  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Da* 

State  Located 
County  Located 
Streaai 

Date  of  Inspection 


Holt's  Lake  Daa 
Missouri 

St .  Louis  County 
Tributary  to  Caulks  Creek 
18  November  1980 


Holt's  Lake  Da*  was  inspected  by  a  tea*  of  engineers  fro*  Black  8 
Veatch,  Consulting  Engineers  for  the  St.  Louis  District,  Corps  of  Engi¬ 
neers.  The  purpose  of  the  inspection  was  to  aake  an  aaaessaent  of  the 
general  condition  of  the  da*  with  respect  to  safety,  based  upon  avail¬ 
able  data  and  visual  inspection,  in  order  to  determine  if  the  da*  poses 
hazards  to  huaMn  life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Depart¬ 
ment  of  the  Army,  Office  of  the  Chief  of  Engineers  snd  developed  with 
the  help  of  several  Federal  and  state  agencies,  professional  engineering 
organizations,  and  private  engineers.  Based  on  these  guidelines,  this 
dan  is  classified  as  an  intermediate  size  dam  with  a  high  downstream 
hazard  potential.  According  to  the  St.  Louis  District,  Corps  of  Engi¬ 
neers,  failure  would  threaten  lives  and  property.  The  estimated  daawge 
zone  extends  approximately  two  *iles  downstream  of  the  da*.  Within  the 
estimated  damage  zone  are  four  dwellings,  a  railroad,  and  a  highway 
(CC).  Contents  of  the  estimated  downstrea*  damage  zone  were  verified  by 
the  inspection  team. 

Our  inspection  and  evaluation  indicates  the  spillway  does  not  meet 
the  criteria  set  forth  in  the  guidelines  for  a  da*  having  the  above  size 
and  hazard  potential.  The  spillway  will  not  pass  the  probable  maximum 
flood  without  overtopping  but  will  pass  15  percent  of  the  probable  maxi¬ 
mum  flood.  The  spillway  will  pass  the  flood  which  has  a  one  percent 
chance  of  occurrence  in  any  given  year  (100-year  flood).  The  spillway 
design  flood  recoaaended  by  the  guidelines  is  100  percent  of  the  probable 
maximum  flood.  The  probable  maximum  flood  is  defined  ss  the  flood 
discharge  which  may  be  expected  fro*  the  most  severe  combination  of 
critical  swteorologic  and  hydrologic  conditions  which  are  reasonably 
possible  in  the  region. 

Based  on  visual  observations,  this  da*  appears  to  be  in  setvsfsc- 
tory  condition.  Deficiencies  visually  observed  by  the  inspection  team 
were  erosion  on  the  downstrea*  left  and  right  interfaces  between  the 
embankment  and  abutments,  erosion  on  the  upstream  right  embankment- 
abutment  interface,  and  an  upslope  road  cut  on  upstream  face  which  is 
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be*  inning  to  slough.  Other  deficiencies  observed  include  trees  on  both 
slopes  of  the  eabanluaent,  animal  burrows  on  both  slopes,  erosion  in  the 
area  of  the  spillway's  inlet  and  outlet,  and  an  eroded  ditch  near  the 
toe  of  the  dan.  Seepage  and  stability  analyses  required  by  the  guide¬ 
lines  were  not  available. 

There  were  no  observed  deficiencies  or  conditions  existing  at  the 
time  of  the  inspection  which  indicated  an  isnediate  safety  hazard. 
Future  corrective  action  and  regular  Maintenance  will  be  required  to 
correct  or  control  the  described  deficiencies.  In  addition,  detailed 
seepage  and  stability  analyses  of  the  existing  dan,  as  required  by  the 
guidelines,  should  be  performed.  A  detailed  report  discussing  each  of 
these  deficiencies  is  attached. 


Edwin  R.  Burton,  PE 
Missouri  E-10137 


r 


OVERVIEW  OF  DAM 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
HOLT'S  LAKE  DAM 

TABLE  OF  CONTENTS 


;raph  No  . 

Title 

Page  No. 

SECTION  1  -  PROJECT  INFORMATION 

1.1 

General 

1 

1.2 

Description  of  Project 

1 

1.3 

Pertinent  Data 

2 

j 

SECTION  2  -  ENGINEERING  DATA 

■■ 

i 

2.1 

Design 

5 

2.2 

Construction 

5 

j 

2.3 

Operation 

5 

2.4 

Geology 

5 

2.5 

Evaluation 

5 

SECTION  3  -  VISUAL  INSPECTION 

3.1 

Findings 

7 

3.2 

Evaluation 

8 

SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1 

Procedures 

10 

4.2 

Maintenance  of  Dam 

10 

i 

4.3 

Maintenance  of  Operating  Facilities 

10 

4.4 

Description  of  Any  Warning  System  in  Effect 

10 

> 

1 

4.5 

Evaluation 

10 

i. 

:1 

SECTION  5  -  HYDRAULIC/HYDROLOGIC 

ft 

5.1 

Evaluation  of  Features 

11 

SECTION  6  -  STRUCTURAL  STABILITY 

j 

6.1 

Evaluation  of  Structural  Stability 

13 

4 

SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 

c. 

A 

7.1 

Dam  Assessment 

14 

i 

7.2 

Remedial  Measures 

15 

TABLE  OF  CONTENTS  (Cont'd) 

LIST  OF  PLATES 
Title 

Location  Map 
Vicinity  Topography 
Dam  Plan 

Dam  Cross  Section 
Dam  Crest  Profile 
Photo  Index 

LIST  OF  PHOTOGRAPHS 
Title 

Upstream  Face  of  Dam 

Upstream  Face  of  Dam  Looking  West 

Crest  of  Dam 

Crest  of  Dam  Looking  West 
Downstream  Face  of  Dam 
Downstream  Face  of  Dam  Looking  West 
Inlet  End  Spillway  Pipe 
Outlet  End  Spillway  Pipe 

Concrete  Chute  Downstream  of  Spillway  Pipe 
Concrete  Chute  Looking  Upstream 
Overview  of  Construction  Road 
Construction  Road  on  Upstream  Face  of  Dam 


Photo  No. 

13 

14 

15 
lo 

17 

18 

19 

20 
21 
22 

23 

24 


TABLE  OF  CONTENTS  (Cont'd) 

Title 

Construction  Road  Cut  on  Upstream  Face 
Grout  Hole  in  Construction  Road 
Erosion  of  Upstream  Face  Above  Spillway  Pipe 
Undercutting  of  Spillway  Pipe  near  Outlet 
Erosion  of  Upstream  Face  at  Left  Abutment 
Erosion  of  Downstream  Face  at  Right  Abutment 
Erosion  of  Downstream  Toe  of  Slope 

Overview  of  Erosion  of  Upstream  Face  near  Right  End 
Closeup  of  Erosion  of  Upstream  Fare  near  Right  End 
Erosion  and  Riprap  below  Drain  Pipe  Right  Abutment 
Animal  Burrow  on  Downstream  Face 
Downstream  Hazard  m  Valley  below  Dam 

APPENDICES 

Appendix  A  -  Hydrologic  and  Hydraulic  Analyses 


Appendix  R  -  Grouting  Operations 


SECTION  1 


PROJECT  INFORMATION 


1 . 1  GENERAL 

a.  Authority .  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  ,  to 
initiate  a  program  of  safety  inspection  of  dams  throughout  the  United 
States.  Pursuant  to  the  above,  the  District  Engineer  of  the  St.  Louis 
District,  Corps  of  Engineers,  directed  that  a  safety  inspection  of  the 
Holt's  Lake  Dam  he  made. 

b .  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to 
make  an  assessment  of  the  general  condition  of  the  dam  with  respect  to 
safety,  based  upon  available  data  and  visual  inspection,  in  order  to 
determine  if  the  dam  poses  hazards  to  human  life  or  property. 

c.  Eva  1 uat  tori  Criteria  .  Criteria  used  to  evaluate  the  dam  were 
furnished  hv  the  Department  of  the  Army,  Office  of  the  Chief  of  Engi¬ 
neers,  in  "Recommended  Guidelines  for  Safety  Inspection  of  Dams."  These 
guidelines  were  developed  with  the  help  of  several  Federal  agencies  and 
many  state  agencies,  professional  engineering  organi za t i ons  ,  and  private 
engineers 

. . .  DESCRIPTION  01  PROJECT 

a  Description  of  Dam  and  Appurtenances 

The  dam  is  an  earth  structure  located  in  the  valley  of  a 
tributary  cl  ..aulkx  Creek  (see  Plate  1).  The  watershed  is  an  area  of 
.  "w  h .  1  i  s  with  relatively  steep  slopes  consisting  of  about  10  percent 
urban  le ve i npment  and  90  percent  wooded  land.  The  dam  is  approximately 
■*  n  feet  long  along  the  crest  and  97  leet  high  The  dam  crest  is  about 
feet  w i  fie  A  2„-foot  wide  asphaltic  pavement  road  is  located  along 
the  < rest  of  the  dam  The  upstream  slope  of  the  embankment  varies  from 
.  t‘  w  feet  horizontal  to  1-foot  vertical  The  dowmstream  slope 
ranges  from  ,  f  to  '  9  feet  horizontal  to  1-foot  vertical. 

The  spiilwav  is  a  JO-inch  diameter  corrugated  metal  pipe  which 
.  s  reported  *.i  have  concrete  collars  The  spillway  is  located  near  the 
.--ft  er,,i  of  the  lam  ancf  discharges  t  o  a  concrete  chute  on  the  downstream 
v.  fp*  f  tfi*  lam  ..eft  and  right  are  used  herein  to  define  direction 
■  I..  ;r  fac.ng  downstream  The  flow  from  the  chute  is  directed  to  an 
.n.ine.f  l ,  t  .  h  and  is  uncontrolled 

Pert, nent  physical  data  are  given  in  paragraph  1.1 
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b.  Locat ion .  The  da*  is  located  in  westcentral  St.  Louis  County, 
Missouri,  as  indicated  on  Plate  1.  The  lake  formed  by  the  da*  is  shown 
on  the  United  States  Geological  Survey  7.5  ainute  series  quadrangle  map 
for  Chester! leld ,  Missouri,  in  Section  17  of  T45N .  R04E 

t  Size  Classification  Criteria  for  determining  the  size  classi¬ 
fication  of  dams  and  impoundments  are  presented  in  the  guidelines  refer¬ 
enced  in  paragraph  1.1c  above.  Based  on  these  criteria,  the  dam  and 
impoundment  are  in  the  intermediate  size  category.  An  intermediate  size 
dam  is  classified  as  having  a  height  less  than  100  feet,  but  greater 
than  or  equal  to  <*U  feet  and'or  a  storage  capacity  less  than  50,000 
aire-teet,  but  greater  than  or  equal  to  1,000  acre-feet 

<1  Hazard  C  lass  i  f i cat i on .  The  hazard  classification  assigned  by 
the  Corps  of  Engineers  for  this  dam  is  as  follows:  Holt  s  Lake  Da*  has 
a  high  hazard  potential,  meaning  that  the  da*  is  located  where  failure 
may  cause  loss  of  life,  and  serious  damage  to  homes,  agricultural, 
industrial  and  commercial  facilities,  and  to  important  public  utilities, 
main  highways,  or  railroads  For  Holt's  Lake  Dam  the  estimated  flood 
damage  zone  extends  approximately  two  miles  downstream  of  the  da* 

Within  the  estimated  damage  zone  are  four  dwellings,  a  railroad,  and  one 
highway  i CC  |  .  Contents  of  the  estimated  downstream  damage  zone  were 
verified  by  the  inspection  tea* 

e.  Ownership  The  dam  is  owned  by  the  Chesterfield  Lakes  Home- 
owner's  Association,  »  Mr.  William  Roberts,  1516  Chesterfield, 
Chesterfield,  Mo.  b 30 l 7  . 

f  Purpose  of  Dam.  The  dam  will  form  a  lu. 5-acre  lake  used  for 
rec  reat ion . 

g.  Design  and  Construction  History  Data  relating  to  the  design 
and  construction  were  not  available.  According  to  the  developer.  Burton- 
Duenke  Construction  Company ,  the  dam  was  constructed  id  1973 

h.  Normal  Operating  Procedure  Normal  rainfall,  runoff,  trans¬ 
piration,  evaporation,  and  overflow  through  the  uncontrolled  spillway 
would  all  combine  to  maintain  a  relatively  stable  water  surface  eleva¬ 
tion.  The  reservoir  pool  has  not  reached  the  spillway  elevation  since 
completion  of  the  dam 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  259  acres 

b .  Discharge  at  Damsite . 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  dan  was  designed  by  the  fir*  of  Volz  Engineering  and  Surveying, 
lm  They  provided  hydrologic  and  hydraulic  calculations  for  the  spill¬ 
way.  a  contour  Map  of  the  daa  and  reservoir  site,  and  a  report  on 
grouting  operations. 

..2  CONSTRUCTION 

construction  records  were  unavailable.  According  to  the  developer, 
Burton-Duenke  Construction  Co.,  the  daa  was  constructed  in  1973. 

-  '  OPERATION 

ope  rat  i ona 1  records  and  dociunentat l on  of  past  floods  were  unavail¬ 
able 


*  <•  GEuLOcA 

The  site  of  the  daa  and  reservoir  is  located  in  a  Moderate ly-deep 
steep-sided  valley  between  two  ridges  The  daa  lapounds  a  saall,  inter¬ 
act  lent,  tiibutarv  >,f  Caulk's  creek 

Put,, c shed  information  was  not  available  on  the  soils  in  the  area  of 
the  daa  and  reserve  cr  The  bedrock  consists  of  liaeslone  of  the  Burlington 
formation  of  the  usage  Series  of  the  Mi ss i ss i ppian  System  According  to 
the  ,elter  it.  Appendix  B.  the  reservoir  is  seeping  through  a  zone  of 
weakness  that  extends  beneath  the  reservoir  parallel  and  upstream  of  the 
daa  The  seepage  travels  through  a  horizontal  feeder  system  and  exits 
at  4  spring  totaled  at  caulk  *  creek  The  Contractor  has  alleapted  to 
grout  these  horizontal  feeders,  and  the  grouting  has  apparently  decreased 
the  seepage  Additional  grouting  max  be  done  if  seepage  quantities 
tio  reasr  after  the  reservoir  is  tilled  Sinte  the  seepage  is  through 
the  bediotS.  .1  should  net  present  a  hazard  tc  the  eabaokaent 

.  f.  ALl  ATIi'N 


4  tia.,al'i . .tv  Soar  engineering  data  were  available  Represenla 
tiers  i  t-  1 1  t  to  design  engineer  and  .  oust  rut t ion  . uapanv  were  present 
luring  t  hr  inspe.t.oi.  and  autwered  ,|urltinii> 

I  Adequate  fngineering  .lata  available  iruluded  hvdroiogt. 
hvdrauli.  adulations  for  the  spillway,  and  storage-elevation  turves 
The  hvdr.iogt  hfdrauii.  design  does  not  meet  the  i  ntrrn  established  b\ 
the  ou.de  . lies  Ho  embankarnt  design  r  .onstrurlion  data  were  available 
thus  ai.  issessaeat  of  the  eabankariit  design,  c  oast  rut  t  ,<>■.  .  and  operation 


could  not  hr  Made  Seepage  and  stability  analyses  i oaparable  to  the 
requirements  of  the  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams”  were  not  available,  which  is  considered  a  deficiency  These 
seepage  and  stability  analyses  should  be  performed  for  appropriate 
loading  conditions  (including  earthquake  loads)  and  made  a  matter  of 
record 

c.  Validity.  The  spillway  is  designed  to  pass  a  100-year  30-minutr 
flood  from  a  fully  developed  watershed.  The  design  is  valid  but  does 
not  meet  the  requirements  of  the  Guidelines.  The  validity  of  the  embank¬ 
ment  design,  construction,  and  operation  could  not  be  determined  due  to 
the  lack  of  engineering  data. 


6 


StCTION  1  -  VISUAL  INSPECTION 


*  i  HNDINGS 

4  General  A  visual  inspection  of  Holt's  Lake  Dm  was  made  on  18 
November  1480  The  inspection  tea*  consisted  of  Edwin  Burton,  teas 
leader.  Hubert  Pinker,  geologist,  Gary  Van  Riessen,  geotechnical  engi- 
neei .  and  lohn  kuh 1 ,  hydraulic/  hydrologic  engineer.  Messrs.  J .  Davies 
and  1  Laskv  representing  the  Burton* Duenke  Construction  Company,  and 
It  i.  horgard  representing  Volz  Engineering  and  Surveying,  Inc.,  actoa- 
pamed  the  inspection  tea*  The  daa  appeared  to  be  in  satisfactory 
. olid i t i on  Specific  observations  are  discussed  below.  No  observations 
were  Bade  of  the  condition  of  the  upstreM  face  of  the  daa  below  the 
pool  elevation  at  t  fie  t  iae  of  the  inspection. 

t  Daa  The  inspection  teaa  observed  the  following  conditions  at 

the  daa  Nr  cracking,  sliding,  sloughing  or  other  signs  of  settleswnt 

or  instability  were  observed  except  at  the  gravel  road  down  the  upstreaa 
embankment  slope  The  upstreaa  and  downstreaa  slopes  of  the  embankment 
have  cose  tree  cover  No  instruments  to  seasure  the  performance  of  the 
daa  were  located  No  toe  drains  or  relief  wells  were  observed  although 
there  is  a  ditch  below  the  dam's  toe  which  could  serve  as  a  drain. 

The  daa  crest  has  a  Cd-foot  wide  asphaltic  pavement  road  along  its 
entire  length  which  is  broken  in  places  This  damage  is  believed  to  be 
either  the  result  of  poor  or  the  lack  of  adequate  subgrade  material. 

Thrrr  is  a  road  cut  down  the  upstreM  embanksmnt  slope.  This  road 
was  built  tc  accommodate  access  to  the  pool  area  tor  grouting  work  The 
road  cut  shows  signs  of  sloughing  Some  cracking  was  observed  at  this 
c  ut 


home  erosion  gullies  were  observed  around  the  inlet  and  outlet  of 
the  spillway  pipe  Erosion  has  also  occurred  on  the  upstreM  fsce  at 
the  right  abutment -embankment  interface  below  the  outlet  of  the  drain 
pipe  under  Holt  s  Lake  Drive 

hi  evidence  was  found  to  indicate  that  the  embankment  bad  ever  been 
overtopped  The  reservoir  has  never  been  filled  due  to  leakage  through 
geologic  faults  in  the  pool  area 

There  was  evidence  that  a  maintenance  program  was  in  effect  A  few 
annul  burrows  were  observed  on  the  embankment 

c  Appurtenant  St  rutture s  The  inspection  teM  observed  the 
f c .  1  lowing  items  pertaining  to  the  appurtenant  structures  The  spillway 
is  a  tO-inch  corrugated  amtal  pipe  located  near  the  left  end  of  the  dam 


There  was  erosion  around  the  spillway  inlet  and  outlet.  The  spillway 
pipe  was  considered  to  be  in  good  condition.  There  is  a  slight  deforma¬ 
tion  of  the  pipe  and  a  slight  dog  leg  alinement  near  the  outlet.  It 

should  be  noted  that  an  abnormally  large  spillway  discharge  would  probably 
damage  the  downstream  slope. 

There  was  no  development  in  the  spillway  area  which  would  suffer 
damage  due  to  flow  through  the  spillway. 

d.  Geology .  The  soils  along  the  ridges  and  slopes  of  the  reservoir 
are  developed  in  loess  and  in  residuum  from  the  limestone  bedrock.  The 
loess  is  light  brown  in  color  and  consists  of  silt  and  clay.  For  engi¬ 
neering  purposes  it  is  classified  visually  as  a  clayey  silt  of  low 

plasticity.  The  residuum  is  dark  reddish  brown  in  color  and  consists  of 

silt  clay  and  chert  fragments.  For  engineering  purposes  the  soils  are 
classified  visually  as  silty  clay  of  low  plasticity  with  chert  frag¬ 
ments.  Soils  developed  in  colluvium  are  present  in  the  downstream 
valley.  These  soils  are  dark  brown  in  color  and  consist  of  silt  and 
clay.  For  engineering  purposes  the  soils  are  classified  visually  as 
silty  clay  and  clayey  silt  of  low  plasticity.  No  outcrops  of  bedrock 
were  observed.  Appendix  B  indicates  rock  is  present  near  the  bottom  of 
the  reservoir,  and  the  existence  of  ridges  indicates  rock  is  present 
beneath  them.  The  thickness  of  the  overburden  on  the  hills  and  in  the 
valley  is  not  known.  No  construction  drawings  or  boring  data  were 
available.  Evidence  of  grouting  operations  were  observed  along  the  left 
side  of  the  hill  and  the  shore  of  the  reservoir. 

Samples  of  the  embankment  material  were  taken  near  the  center  of 
the  downstream  crest  using  an  Oakfield  sampler.  The  soil  samples  were 
classified  visually.  Based  on  these  samples,  it  is  anticipated  the 
embankment  consists  of  clayey  silt  of  low  plasticity.  The  Contractor 
stated  the  core  consists  of  clay. 

e  Reservoir  Area.  No  slumping  or  slides  of  the  reservoir  banks 
were  observed  The  upstream  channel  to  the  lake  contains  some  minor 
debris  and  a  few  trees.  The  lake  was  noted  to  be  clean  with  no  silta- 

t 1  on 

f  Downstream  Channel .  The  spillway  discharges  to  a  concrete 
ihutr  and  then  to  an  unlmed  ditch.  The  unlined  ditch  discharges  to  the 
natural  channel  downstream  from  the  dam. 

1  i  EVALUATION 

The  various  deficiencies  observed  at  the  time  of  the  inspection  are 
not  believed  to  represent  an  laedulr  safety  hazard.  They  do,  however, 
warrant  monitoring  and  control 


B 


The  growth  of  trees  if  allowed  to  go  unchecked,  could  cause  deteri¬ 
oration  of  the  embankment.  The  roots  of  trees  can  loosen  the  embankment 
material  and  also  can  leave  voids  through  which  water  can  pass. 

Burrowing  animals  will  continue  to  damage  the  embanlwent  if  a 
control  program  is  not  undertaken.  Piping  failure  of  embankments  has 
resulted  from  damages  caused  by  burrowing  animals. 

A  gravel  road  starting  at  about  station  2  +  90  on  the  crest  and 
proceeding  laterally  to  about  station  3  ♦  90  before  cutting  into  the 
upstream  embankment  slope  has  been  a  contributing  factor  to  erosion. 

Upon  completion  of  the  grouting  work  in  the  reservoir  pool  area,  this 
road  cut  should  be  restored  to  designed  conditions.  Gravel,  debris, 
etc.  found  in  this  area  should  be  removed  before  the  cut  is  backfilled 
and  compacted. 

The  road  pavement  on  the  crest  should  be  repaired  in  those  areas 
where  it  has  broken. 

No  seepage  problems  were  observed  at  this  dam.  However,  problems 
have  occurred  with  leakage  from  the  reservoir  pool  through  geologic 
faults.  Close  monitoring  of  the  embankment  should  be  maintained  during 
the  reservoir  filling  process  following  sealing  by  grout  of  geologic 
faults . 

The  absence  of  riprap  on  the  upstream  slope  has  not  led  to  any 
problems  because  of  the  lack  of  an  appreciable  reservoir  pool.  Riprap 
protection  should  be  provided  to  reduce  the  potential  for  wave  induced 
erosion. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  PROCEDURES 

The  pocl  level  will  be  primarily  controlled  by  rainfall,  runoff, 
evaporation,  transpiration,  and  capacity  of  the  uncontrolled  spillway 
once  the  lake  is  filled. 

4.2  MAINTENANCE  OF  DAM 

There  was  evidence  that  a  maintenance  program  was  in  effect  at  the 
time  of  inspection.  The  grass  cover  along  the  crest  has  been  mowed. 
Trees,  however,  were  observed  growing  on  the  embankment. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 
No  operating  facilities  exist. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

There  is  no  existing  warning  system  or  preplanned  scheme  for  alert¬ 
ing  downstream  residents  for  this  dam. 

4.5  EVALUATION 

The  maintenance  program  should  be  continued  and  should  include  in 
addition  to  mowing  the  grass  cover  on  the  embankment  a  task  for  replacing 
broken  pavement  along  the  crest.  Procedures  for  controlling  tree  growth 
should  be  formulated  with  the  assistance  of  an  engineer  experienced  in 
earthen  dam  maintenance. 
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SECTION  5 


HYDkAUL I C / HYDRO LOG 1 C 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  Limited  design  data  were  aade  available.  included 
were  hydraulic  calculations  for  the  30-inch  spillway  pipe  and  storage- 
elevation  curves. 

b.  Experience  Data.  The  drainage  area  and  lake  surface  area  are 
developed  from  USGS  Chesterfield,  Mo.  quadrangle  map.  The  dam  layout  is 
from  a  survey  made  during  the  inspection  and  a  plat  map  provided  by  the 
engineer . 

c .  Visual  Observations . 

(1)  The  spillway  appears  to  be  in  good  condition.  The  lake  level 
at  the  time  of  the  inspection  (El.  507.6)  was  below  the  spillway  pipe 
inlet.  There  were  no  obstructions  to  flow  in  the  downstream  channel. 

(2)  Spillway  discharges  could  endanger  the  integrity  of  i  dam. 

d.  Overtopping  Potential.  The  spillway  will  not  pass  the  probable 
maximum  flood  without  overtopping  the  dam.  The  probable  maximum  flood 
is  defined  as  the  flood  discharge  that  may  be  expected  from  the  most 
severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region  The  spillway  will  pass  15 
percent  of  the  probable  maximum  flood  without  overtopping  the  dam.  The 
spillway  will  pass  the  one  percent  chance  flood  estimated  to  have  a  peak 
outflow  of  40  cfs  developed  from  a  48-hour,  one  percent  chance  rainfall. 
According  to  the  recommended  guidelines  from  the  Department  of  the  Army, 
Office  of  the  Chief  of  Engineers,  a  high  hazard  dam  of  intermediate  size 
should  pass  100  percent  of  the  probable  maximum  flood.  The  portion  of 
the  estimated  peak  discharge  of  the  probable  maximum  flood  overtopping 
the  dam  would  be  2,230  cfs  of  the  total  discharge  from  the  reservoir  of 
2,290  cfs.  The  estimated  duration  of  overtopping  is  12.0  hours  with  a 
maximum  height  of  2.6  feet.  The  portion  of  the  estimated  peak  discharge 
of  50  percent  of  the  probable  maximum  flood  overtopping  the  dam  would  be 
1,050  cfs  of  a  total  discharge  of  1,100  cfs.  The  estimated  duration  of 
overtopping  is  9.0  hours  with  a  maximum  height  of  1.8  feet.  The  embank¬ 
ment  could  be  jeopardized  should  overtopping  occur  for  these  periods  of 

t  ime . 


According  to  the  St.  Louis  District,  Corps  of  Engineers,  the  effect 
from  rupture  of  the  dam  could  extend  approxisutely  two  miles  downstream 
of  the  dam.  Four  dwellings,  a  railroad,  and  a  highway  (CC)  are  located 
within  the  estimated  damage  zone,  and  lives  could  be  lost  should  failure 
of  the  dam  occur.  Contents  of  the  estimated  downstream  dasMge  zone  were 
verified  by  the  inspection  team.  Flood  plain  regulations  under  the 


estrict  development  in  the  flood  plain 
im  of  Holt's  Lake  Dam. 
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SECTION  6  -  STRUCTURAL  STABILITY 

b.l  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  Visual  observations  of  conditions  which 
affect  the  structural  stability  of  this  dam  are  discussed  in  Section  J, 
paragraph  3.1b. 

b.  Design  and  Construction  Data.  No  design  data  relating  to  the 
structural  stability  of  the  dam  were  found.  Seepage  and  stability 
analyses  comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is  considered  a 
def i c lencv . 

c.  Operating  Records.  No  operational  records  exist. 

d.  Postconstruction  Changes.  It  is  not  known  whether  or  not  any 
changes  have  been  made  to  the  dam  subsequent  to  its  construction.  There 
is  an  ongoing  grouting  program  in  the  reservoir  pool  area. 

e.  Seismic  Stability  The  dam  is  located  in  Seismic  Zone  "I  which 
is  a  zone  of  moderate  seismic  risk.  A  properly  designed  and  constructed 
earth  dam  using  sound  engineering  principles  and  conservatism  should 
pose  no  serious  stability  problems  during  earthquakes  in  this  zone.  The 
seismic  stability  of  an  earth  dam  is  dependent  upon  a  number  of  factors 
embankment  and  foundation  material  classifications  and  shear  strengths; 
abutment  materials,  conditions,  and  strengths;  embankment  zoning;  and 
embankment  geometry.  Adequate  descriptions  of  embankment  design  para¬ 
meters,  foundation  and  abutment  conditions,  or  static  stability  analyses 
to  assess  the  seismic  stability  of  this  embankment  were  uot  available 
and  therefore  no  inferences  will  be  amde  regarding  the  seismic  stability. 
An  assessment  of  the  seismic  stability  should  be  included  as  part  of  the 
stability  analysis  required  by  the  guidelines. 
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t.  t.  he  l  h»  inspei  t  i  <>f.  te<»  should  tu-  m<>ti  i  l  i-rrtl  and  '  r  c  out  i<  ;  ;  ed 
Ttitse  .irr  *-r>'Si<>l.  ■!  t  ti«-  downstream  1  r  1  t  and  right  niter  t<i  rs  tidsfei, 

t  (if  emh  a  hitmen  t  and  abutments.  piuimii  mi  l  hr  upsl  team  r  1  gf  it  embankment  - 
4  (>n  t  men  t  Uitrr  Uif  ,  4(  u|im  u|it  1  o4<1  >  u  t  >1  up  s  l  1  fill  (air  w(i  1  1  f.  is 

(■rii  1  nit  i  up  t-  si>-ugt..  '  1  fri  01.  tu  t  h  slopes,  4111*41  (>urr<»ws,  e  ros.oi  n, 
the  dri  j  !  t  (if  S|‘i  J  iw4\  s  iiilet  4I11I  outlet  and  erosion  1  n  a  d  1 1  1  (.  near 
the  toe  1  t  t  tie  dan,  Seepage  and  slat  1.  its  analyses  Comparable  to  the 
requirements  f  t  tie  ke<  u«r  tided  ouideiines  lor  Safety  Inspeitjon  of 
bans'  were  riot  asailatie,  which  is  considered  a  deficiency 

b  Adec^uac^  ot  1  tit  (  mat  ljuti  liue  to  the  absence  if  engineering 
lesigti  data,  ttie  conclusions  in  tins  report  were  based  only  on  perfnr- 
oia in  e  history,  visual  conditions  and  generaj  information  obtained  during 
t  tie  inspeitiuti  fro*  the  developer  The  inspection  lean  considers  that 
these  data  are  sufficient  to  support  the  conclusions  herein  Seepage 
and  stability  analyses  lonparable  l>  the  requirements  of  the  "kec omm^nded 
uuidelines  tor  Safety  Inspection  ot  ban6"  were  not  available,  which  is 
otisidered  a  deficiency' 

c  1  riL*L[ic^’  IS  °P  ini  on  of  the  inspection  team  that  a 

program  should  be  developed  as  soon  as  possible  to  implement  remedial 
measures  recommended  m  paragraph  7.2b  If  the  safety  deficiencies 
listed  in  paragraph  1  la  a  e  not  corrected,  they  w. 1 1  continue  o 
deteriorate  and  lead  to  a  serious  potential  of  failure.  The  item  recom¬ 
mended  in  paragraph  7  ^a  should  he  pursued  on  a  high  priority  basis 

d  Sec  essity  f  or  Phase  1 1 .  The  Phase  I  investigation  does  not 
raise  any  serious  questions  relating  to  the  safety  of  the  dam  nor  does 
it  identify  any  serious  dangers  which  would  require  a  Phase  11  investi¬ 
gation  However,  the  additional  analyses  noted  in  paragraph  2.5b  are 
necessary  for  compliance  with  the  guidelines 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2. 
Adequate  description  <>f  embankment  design  parameters,  foundation  and 
abutment  conditions,  or  static  stability  analyses  to  assess  the  seismic 
stability  of  this  embankment  were  not  available  and  therefore  no  infer¬ 
ences  will  tie  made  regarding  the  seismic  stability.  An  assessment  of 
the  seismic  stability  should  be  included  as  part  of  the  recommended 
stabil ity  analysis 


.  k!*in  :  \:  n>  am  kh.- 

.•  At irrnal . ves  Spillway,  capa  tty  and/or  storage  volume  would 
1  t.t-f  :  t  b*  m  r fa sed  .,r  the  lake  lev  t- 1  would  need  to  be  permanently 

4  wfrf]  t .  iinieasf  available  flood  storage  in  order  to  effectively  pass 

'.(if  s  i  ,  .  :  w  a  v  design  flood  Spillway  capacity  could  be  increased  by 
j:  vi ling  an  emergency  spillway  The  storage  volume  could  be  increased 
fv  i  a;  sing  trie  dam  crest. 

!  deration  and  Maintenance  Procedures.  The  following  operation 
and  maintenance  pruie lures  are  recommended  and  should  be  carried  out 
iffnler  tbe  direction  f  a  p r  >f ess i ona  1  engineer  experienced  in  the  design, 
c  ..nst  n.i  l  ion  .  and  ma  mtenance  of  earth  dams. 

1  Lri  sior.  protec  tion  should  be  placed  on  the  upstream  face  of 
the  dam  ti  an  elevation  above  normal  lake  level  to  prevent  erosion  of 
’.tie  embaiiKment  material.  Paved  ditches  or  other  slope  protection  may  be 
required  tc  control  the  concentrated  runoff  at  the  abutment-embankment 
interlace  The  erosion  around  the  inlet  and  outlet  of  the  spillway  pipe 
should  be  repaired  and  adequate  protection  provided. 

<  -  .  A  maintenance  program  should  be  formulated  and  implemented  to 
remove  and  control  the  growth  of  trees  on  the  embankment.  Grass/  weed 
cover  on  the  embankments  should  be  cut  periodically. 

(!)  The  road  cut  on  the  upstream  slope  should  be  backfilled  with 
suitable  material  and  compacted  upon  completion  of  the  grouting  program. 

If  I  The  animal  burrows  in  the  embankment  should  be  corrected  since 
they  can  contribute  to  the  occurrence  of  piping.  Control  measures 
should  be  implemented  to  discourage  animal  activity  in  the  area.  The 
embankment  slope  should  be  monitored  by  a  qualified  engineer  during 
repair  of  the  embankment. 

(5)  Seepage  and  stability  analyses  should  be  performed. 

(6)  A  detailed  inspection  of  the  dam  should  be  made  periodically 
and  findings  of  the  inspections  should  be  documented  and  made  a  matter 
of  record.  More  frequent  inspections  should  be  performed  during  the 
reservoir  filling  process  to  ascertain  that  leakage,  seepage,  slope 
instability,  etc.  do  not  occur  undetected.  If  these  types  of  problems 
occur,  an  engineer  experienced  in  earth  dams  should  be  engaged  to  assist 
in  formulating  corrective  measures. 
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PHOTO  1:  UPSTREAM  FACE  OF  DAM 


PHOTO  :  UPSTREAM  FACE  OK  DAM  l.OOKINU  WEST 
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PHOTO  10:  CONCRETE  CHUTE  LOOKING  UPSTREAM 


PHOTO  11:  OVERVIEW  OF  CONSTRUCTION  ROAD 


PHOTO  12:  CONSTRUCTION  ROAD  ON  UPSTREAM  FACE  OF  DAM 
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•  *•41  hr  t  'll  1 1  r  .i.  H  v it  i  me  l  n  t  >  .  n  n  a  .  krp,  r  t  M  '  i  KMJ<  *  I  )  !  » 

hr  Iu  I  .  I  t  4  t  is  ii  I*  if  t  app  i  i  r,i  Thr  r  4  i  ril  4 1  i  'lull  iliul  mil  til  thr 

•  h-hi.ui  PMf  s|.  rn  was  1r  t  *•  r»  i  nril  i.ording  t  thr  (.rm  niuirs  outlined  m 

HI ii  ill.'  !  *1  ,  .  ii”.  ■  li,  ,  I  hr  SI  i.'iu  1  k  .  li  lliiiil  I  r  4  i  li  t  4  .  i  distil- 

t’  at  i  l.  m:i.  i  i.t  *  i  v  ,i .  a  f  in  >u  i  s  In  i  a  I  ,  i.  ii  provided  hv  thr  St 

.  ,  a  .  s  ['  i  s  r  ■  i  t  rps  t  i  in  i  Her  r  s  .  til  used  when  l  hr  our  |>r  ri  rnt  i  h4l>(  r 

l '  l  "  1 1 4 1  *  i  i  1 1  v  I  .in..!  w.|i  |,.utr.l  through  thr  reservoir  4ml  spiliwav 

Thr  svi.lhrt  :  unit  hvdrograph  t.  r  thr  ntf  rshr<1  (*4.1  developed  hv 
thr  ,  <>t[u  t  r  r  |  1  ,  g  r  4*  as  1  in  t  hr  S.  ;  1  loiiifrul  mi.  Srrviif  1  SI  S  1  art  hint 
1  .  7  fi**  hvdrograph  ,4ft  liar  was  i4iiul4tnl  hv  thr  St  S  iurvr  number 

method  7 hr  vii,if  >hlaittrd  W4s  verified  hv  thr  kirpuh  formula  Thr 
I  iuarifr'  f,  1  thr  unit  fi v <1  r  .graph  air  shown  in  Tahir  1 

ttn  SlS  ,  urvr  number  i.'N  *ethod  was  used  in  computing  thr  infil¬ 
tration  .  sses  hi  thr  1 4  1  nt  .1 1  i  -  ruiinl  1  rr  i  at  1  mikh  1  p  Thr  Ch  values 
used.  ami  the  ifsuit  fro*  l  tir  ("•put  ft  output,  irr  shown  in  Tahir  » 

Thr  rrsrrv,  it  routing  was  performed  using  Thr  nodit int  Puls  method 
Thr  1  li  1 1  1  a .  rrsrrv.  .1  pool  rirvation  for  thr  routing  of  each  storm  was 
determined  t,  t>r  equivalent  to  thr  invrrt  rirvation  of  thr  spillway  pipr 
at  rirvation  i  l(  t  trrt  *  s  i  1  ri  dimrditiir  with  antecedent  storm 

' ond 1 1 1  mis  AMi  il,  and  AMI  111  prrirding  thr  onr  prrirnt  probability  and 

probable  aamaua  si,  rms  rrspri  t  1  vr  I  v  ,  as  outlined  by  tbr  T  S  Armv  Corps 
,f  Lnginrrrs,  St  anus  lust  rut  'ui  Thr  hvdraulit  capacity  of  thr 
spillway  and  thr  storage  . apa.it v  of  thr  rrsrrvoir  were  defined  by  tbr 
rirvation.  surtd  r  area,  storage,  and  discharge  relationships  shown  in 
I  at>  1  *  ' 


Thr  rating  urvr  tor  thr  sp.llwav  is  shown  in  Tahir  *  Spillway 
•litharges  are  based  on  4  pipe  <ulvert  flowing  under  inlet  control  (61 
The  flow  ovrr  thr  test  .1)  thr  da*  was  determined  using  thr  non-levrl 
la*  <  rest  option  .  $1.  and  $\  tards  of  thr  Hit  -  1  progra*  Thr  progra* 
assumes  ritiial  tins  over  4  hroad-i rested  wnr 

Thr  result  f  thr  routing  analysis  mduatrs  that  thr  spillway  will 
pass  j  11 . 1  equivalent  t.  i  ,  prrirnt  of  the  PM1  without  overtopping  thr 

la* 


\  I  t  hr  routing  amlvsis  t«i  dittrrrnt  ratios  < » t  thr  f*Mf 

. s  shown  hi  T  jt  1  r 

X  hr  I  .«|Hi(ri  input  >ldta  and  d  UMun  of  t  hr  output  data  are  prr- 
srhtr.I  .it  l  hr  h.i<  *  t  this  appendix 
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SVNTHET I C  UNIT  HYDKOOKAPH 
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TABLE  1  (Continued) 
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TABLE  2 


RAINFALL-RUNOFF  VALUES 


Selected  Storm 

Storm  Duration 

Rainfall 

Runoff 

Loss 

Event 

(Hours) 

(Inches) 

(Inches) 

(Inches) 

PMP 

48 

35.28 

33.25 

2.03 

1%  Probability 

48 

8.78 

5.14 

3.64 

Additional  Data: 

1)  No  information  on  soil  associations  was  available  for  this 
watershed . 

100  percent  of  drainage  area  is  hydrologic  soil  Group  C 
90  percent  of  the  land  use  was  timberland 
10  percent  of  the  land  use  was  urban  development 

2)  SCS  Runoff  Curve  CN  =  85  (AMC  III)  for  the  PMF. 

3)  SCS  Runoff  Curve  CN  =  70  (AMC  II)  for  the  one  percent 

probability  flood. 


TABLE  3 


ELEVATION,  SURFACE  AREA. 

STORAGE,  AND  DISCHARGE 

RELATIONSHIPS 

Elevation 

Lake  Surface 

Lake  Storage 

Spillway 

(feet-MSL) 

Area  (acres) 

(acre-f t) 

Discharge  (cfs) 

*530.0 

14.5 

226 

0 

**535.8 

20.5 

327 

43 

***538.4 

23.2 

382 

54 

*Spillway 

Crest  Elevation 

**Top  of  Dam  Elevation 

***PMF  Pool 

Level 

The  relationships  in  Table  3  were  developed  from  the  Chesterfield, 
Missouri  7.5  minute  quadrangle  map  and  the  field  measurements. 
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TABLE  4 


SPILLWAY  RATING  CURVE 


Reservoir 
Elevation  (ft) 


Spillway 
Discharge  (cfs) 


*530.0 

532.0 

534.0 

**535.8 

538.0 

540.0 

*Spillway  Crest  Elevation 
**Top  of  Dam  Elevation 

METHOD  USED: 


0 

14 

33 

43 

53 

60 


Spillway  release  rates  are  based  on  nomographs  for  a 
pipe  culvert  with  inlet  control  (6). 

TABLE  5 

RESULTS  OF  FLOOD  ROUTINGS 


Ratio 

of 

PMF 

T,eak 
Inflow 
(CFS  J 

Peak  Lake 
Elevation 
(ft . -MSL ) 

Total 

Storage 
(AC. -FT. ) 

Peak 

Outflow 

(CFS) 

Depth 

(ft.) 

Over  Top 
of  Dam 

Duration 
Over  Top 
of  Dam 
(Hrs . ) 

- 

0 

*530.0 

92 

0 

- 

- 

0.15 

363 

535.0 

311 

39 

0 

- 

0.50 

1 ,210 

537.6 

364 

1,100 

1.8 

9.0 

1 .00 

2,420 

538.4 

382 

2,290 

2.6 

12.0 

*  Spillway  crest  elevation 
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(1)  U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center,  Flood 
Hvdrograph  Package  (HEC-1),  Dam  Safety  Version,  July  1978,  Modi¬ 
fication  April  1980,  Davis,  California. 

12)  KMR  33,  Seasonal  Variations  of  Probable  Maximum  Precipitation, 

East  of  the  105th  Meridian  for  Areas  10  to  1000  Square  Miles  and 
Durations  from  6  to  48  Hours,  U.S.  Department  of  Commerce,  N0AA, 
National  Weather  Service,  1956. 

(3)  EM- 1 1 10-2- 191 1 ,  Standard  Project  Flood  Determinations,  U.S.  Army 
Corps  of  Engineers,  26  March  1952. 

(4)  U.S.  Army  Corps  of  Engineers,  St.  Louis  District,  Hydrologic/ 
Hydraulic  Standards,  Phase  I  Safety  Inspection  of  Non-Federal  Dams, 
22  August  1980. 

(5)  U.S.  Department  of  the  Interior,  Bureau  of  Reclamation,  Design  of 
Sma 1 1  Dams ,  1974,  Washington,  D.C. 

(6)  U.S.  Department  of  Commerce,  Bureau  of  Public  Roads,  Hydraulic 
Charts  For  The  Selection  Of  Highway  Culverts,  December  1965. 

(7)  U.S.  Department  of  Agriculture,  Soil  Conservation  Service,  National 
Engineering  Handbook,  Section  4,  Hydrology,  August  1972. 
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J.  F.  Davies 

Burton  Duenke  Construction 
Senior  Vice  President 
P.  O.  Box  12878 
St.  Louis,  MO  63141 

Dear  Mr.  Davies: 

On  20  October  1980,  I  met  with  Mr.  Don  Ramsey  and  Dave  Taylor  of  Test  Dril¬ 
ling  Services  and  they  gave  me  a  preview  on  their  grouting  program  on  the 
west  Chesterfield  Lake.  I  have  a  copy  of  their  report  of  hole  location, 
overburden  depth,  grout  intake,  etc. 

It  appears  that  most  of  the  grout  intake  was  at  or  just  below  the  bottom 
of  the  lake  with  respect  to  elevation.  The  larger  grout  intake  zones  ap¬ 
pear  to  be  horizontal  bedding  planes  which  are  probably  the  feeder  systems 
that  we  discussed  on  numerous  occasions.  Any  particular  vertical  fracture 
zone -in  these  areas  could  also  be  the  outlet  for  lake  water  into  the  hill 
to  the  spring  system.  Grouting  of  the  horizontal  feeder  system,  however, 
may  be  as  or  more  important  than  locating  the  specific  area  where  the  v;ater 
leaves  the  valley.  There  does  r.ot  appear  to  be  any  way  that  the  specific 
zone  where  the  water  leaves  the  valley  can  be  located.  The  grouting  of  the 
feeder  systems  may  well  have  taken  care  of  the  problem,  at  least  in  the  area 
that  they  grouted. 

I  checked  the  spring  down  at  Caulks  Creek  and  it  was  still  flowing  a  small 
quantity  of  water.  The  water  was  very  clear  and  not  cloudy  as  it  has  been 
everytime  I've  checked  it  in  the  past.  In  addition,  the  orifice  of  the 
spring  now  has  at  least  three  points  where  the  spring  water  is  emerging. 

I  don't  know  what  the  significance  of  this  is. 

At  Don  Ramsey's  suggestion,  it  is  recommended  that  no  mere  grouting  can  be 
done  between  station  2+55  north  and  the  dam  until  sufficient  rainfall  or 
pumping  has  occurred  to  raise  the  water  level  of  the  lake  so  it  can  be  ob¬ 
served  for  stability.  It  is  entirely  possible  that  the  zones  that  they 
have  grouted  will  have  reduced  the  outflow  of  water  sufficient  to  where 
it  is  not  a  problem  any  more.  I  believe  the  zones  that  have  been  grouted 
have  been  sufficiently  grouted  to  where  they  should  no  longer  present  a 
problem.  If  the  lake  level  arises  considerably  and  then  drops,  I  would 
recommend  that  the  grouting  program  continue  between  station  2+55  and  the 
dam. 


Past  conversations  suggested  that  if  the  zone  where  water  leaves  the  valley 
could  be  located  that  it  be  grouted  above  the  water  line  in  the  area  of  the 
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blacktop  road.  In  reviewing  the  information  on  the  depth  of  overburden, 
it  appears  that  the  soil  thickness  is  sufficient  in  the  lake  to  where 
grouting  on  the  present  shoreline  should  be  effective.  At  this  time,  I 
do  not  believe  that  grouting  at  a  higher  elevation  is  necessary. 

In  summary,  I  recommend  that  we  wait  until  the  lake  can  be  observed  as  to 
whether  it  is  still  leaking  before  more  grouting  is  done. 


is  J.  Dean,  Geologist 
Engineering  Geology  Section 
Geology  &  Land  Survey 
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